Cytochalasin B (CB) has been used to induce tetraploidy in oysters since the practice began in 9 1993. However, CB is toxic and presents health risks to hatchery workers who administer the 10 treatment. 6-dimethylaminopurine (6-DMAP) is also an effective cytokinetic inhibitor, and does 11 not carry the health risks of CB. We examined the relative effectiveness of 6-DMAP vs CB for 12 producing tetraploids in the Eastern oyster (Crassostrea virginica). Survival and yield of 13 tetraploids varied widely among the 15 experiments. Larvae resulting from 6-DMAP treatment 14 had higher survival in 11 of the 14 trials on day two and day six/ seven. For yield of tetraploids, 15 10 of 13 6-DMAP treatments had higher proportions of tetraploids on day two and at the second 16 samplingday six, seven, or nine -7 of 10 had higher proportions of tetraploids. Tetraploid 17 spat were obtained from the majority of surviving cultures. Based on these results, 6-DMAP can 18 effectively replace CB for inducing polyploidy in C. virginica, and probably other Crassostrea 19 spp., due to the success of the treatment, the ease of application, and the reduction in health risk 20 to hatchery workers. This study set the precedent for the use of 6-DMAP on C. virginica and 21 2 established a new procedure for inducing tetraploids using triploid eggs. It might be possible to 22 refine the treatment to further optimize yield of tetraploids.
Each experiment, then, consisted of a pair of treatments originating from the same 136 triploid females and diploid males. Control diploid spawns were used primarily to monitor larval 137 culture conditions in the hatchery. After both treatments, the eggs were counted and incubated in 138 larval culture tanks. A separate diploid control culture was raised alongside each set of 139 treatments. Larvae were raised at a density not exceeding 20 larvae/mL. Larvae were fed daily with 142 Pavlova sp., and as the larvae grew, Chaetoceros neogracile (Day 4) and Tetraselmis sp. (Day 8) 143 were included in the diet. Larval tanks were drained and cleaned every two days. The larvae 144 were collected on two screen sizes according to their age and size (e.g., a 48 µm mesh screen 145 nested on top of a 35 µm screen on day two). Larvae caught on each screen were observed, and 146 the larvae on the smaller screen were either kept or discarded, depending on their overall health. 147 Healthy larvae were counted, their length determined, and their general condition noted.
148
For setting, eyed larvae were screened on a 250 µm mesh screen for the first two 149 harvests, and on a 236 µm mesh screen for subsequent harvests. Harvest screens were chosen to 150 match the largest eyed larvae in the culture, presumed to be tetraploids. Average size of this 151 population of larvae was 364.0 ± 8.4µm (SD). Therefore, we probably enriched the proportion 152 of tetraploids in the culture by favoring larger larvae. All larvae were set on micro-cultch in 153 individual downwellers for each cross. On day two and on either day six, seven, or nine, 3,000 larvae from each culture were 156 subsampled from the larval population for analysis by flow cytometry (FCM). First, the remaining larval population was estimated by counting an appropriate dilution. A proportional 158 volume from the larval container was removed and poured through a 20 µm screen to obtain 159 approximately 3,000 larvae. Total volume of the sample was reduced to <1.5mL and placed in a 160 microcentrifuge tube, which was then centrifuged to pellet the larvae. Supernatant seawater was 161 removed and about 1 mL DAPI (4', 6'-diamino-2-phenylindole) stain (Allen and Bushek, 1992) 162 was added. Larvae were resuspended and disaggregated by repeated aspiration with a 1-ml 163 syringe fitted with a 26G needle. Cell suspensions were passed through a 25-mm screen 164 immediately before FCM analysis, accomplished on a Partec CyFlow® Space cytometer.
165
Analysis of larval samples yielded data from cells obtained from a population of larvae. 
Results

177
We opened a considerable number of triploids to find females for tetraploid inductions 178 ( Table 2 ). The percentage of triploid females encountered ranged from 21% (in the DBY line) to only 5% (in the XB line). Across all lines, 99 of 693 (14%) opened oysters were female and the % survival day 6,7 x % tetraploid day 6,7,9 226 10,000 227 228
Results show that 8 of 15 CB treatments yielded tetraploids while 13 of 14 6-DMAP treatments 229 did so ( Figure 5 ). The highest yielding culture was from 6-DMAP treatment and 7 of the highest 230 ten yields were also 6-DMAP treatments. 
Discussion
232
There are now three recognized methods of producing tetraploid molluscan shellfish, 233 although commercial application of tetraploid technology is still limited to C. gigas and C. (2007) probably because they were able to 241 keep the tetraploids embryos alive through the larval period and produce a breeding population 242 of tetraploids from them. The Benabdelmouna and Ledu protocol is called the "direct" method.
243
As yet, there is no published account of the direct method of tetraploid induction.
244
Elucidation of the cytogenetic mechanism leading to triploids after PB1 inhibition (Guo   245   et al., 1992a, 1992b) led to the hypothesis that inhibiting PB1 in triploid eggs could lead to 246 tetraploid also. It was only after the discovery that triploids were not entirely sterile (Allen and 247 Downing, 1990) -meaning that it was possible to obtain eggs from "sterile" triploidsthat 248 experiments to make tetraploids via the Guo and Allen method commenced and viable tetraploids were obtained (Guo and Allen, 1994b). The third method of producing tetraploids is 250 a variation on the theme for inducing triploids, but requires having tetraploids in the first place, . As yet, these methods have not been successful at other labs and, therefore, the Guo and 262 Allen method remains the only recourse to tetraploid induction for many. ,7 x % tetraploid day 6,7,9)/10,000) of tetraploid crosses to compare treatments for production of tetraploids.
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